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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical waveguide of a shape which 
minimizes optical losses at both ends of the connecting part also in an optical splitter, 
a dir— .tional coupler, or the like, and also eliminates the need for arranging an offset 
SO. )lON: This curved optical waveguide consists of a core and a clad, and the core 
shape' is defined by formula (1) [y and z are coordinate axes perpendicular to each 
other on the plane where the optical waveguide exists, and f(z) is a continuous function 
of z, and f(0) = 0.f(1)= 1]. 
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y = f{z\z- — sin 2nz) + (\- /(z)) x - (1 - cos to) ■ ■■ (l) 



) tizW3S«!B3i!JT'J) , 9, f (0) =0, f ( 1 ) =lTfc*. 
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ztthmwmim ■ 

y = f(zXz - ^-sin 2*z) + (1 - /(z)) x ± (1 - cos nz) - (1) 
2?r 2 

) «zuoiigE^T-J>0, f (0) =0. f ( 1 ) = 1T'£>&. 
[W*JS2] 

37M^ (2 ) T'^SfL^^Sr^-rs. M^i 1 Rtt^AttXilKftK. 
t»2] 

v = hz — cos 7JZ + — costzz zsin27zz--(2) 

' 2 2 2 2 2?r 

[IB*3S3] 

(3 ) n^ie^iiMtxflvafcK. 

[&3] 

1 Z 2 3 1 , 2 2 1 2 ■ o ^ 

y = hz cos^z-1 cos 7iz z sin 2tzz - -(3) 

' 2 2 2 2 2?r 

[»^«4] 

1 Vz /- 1 Vz 1 /- . . ... 
y = + Vz cos jzz + cos /zz V z sin 2^z • • • (4) 

2 2 2 2 2*r 

cia^jsio] 

[f*5J 

y = ftzXz - sin 2nz) +(1 - /(z)) x 1 (1 - cos *z)- • • (1) 
2jt 2 

±ie^(cfc^T, ySt^zt±5E3l^88* i #?E-r& 3 Fffi±<Oil3S-fl>^»«"C'ife , 5, f (z 
) WzcO>I^^T'J)0, f (0) =0. f(l)=lT*«. 

it ( 2 ) T««S*L6»«S:*f 4. fg^ll 1 0ieK^ffiia7t««SSS^ffl-7X7. 
[St6] 
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1 z 2 1 z 1 • ~ 
v = Hz — cos /zz + — cos tzz zsin 2nz-(2) 

2 2 2 2 2* 

[ff^JSl2] 
[|fc7] 

y = hz — cos 7tz + — cos 7iz z sin 2^z • -(3) 

2 2 2 2 In 

[18*3113] 



1 Vz /- 1 a/z 1 #- . „ 
y = 1- vz cos 7E H cos tzz v z sin 2^z • • • (4) 

2 2 2 2 2tt 

[IS*IS14] 

[000 1] 
[0002] 

-alfisaykLXimZtLX^h. £<D#»ttK Or) «JfrK#S^Ml»«$ri:'«0 
W+'t'HUcWLT-WuWtt. teakLT******-***. i»«*«rfi«-t&fcftfc:tl 

««o-«t3r«)«t''t«i^-f4>Lfc«ir#utje»«' (^^^M ^sit*^**** 

. LA>U *>3&»4HWYiflBaW3ri:^5'5' FtwBJf^ 37tS< 3K»*(c»finr* 

[0003] 
[0004] 

Tl£3^ >^aSrfflV^)gtt (CAD V 7 N±T'«s S'O'FniM Vfc&Sft. 
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y = — (1-cos/e) 

«5jt5rlgttS^*^t-g». (05 C) 

teim >m$nzmmLtcB#. (cadv? h±va. s^^t-fytKiit 
mzmizx^tf*^. (05 b) 

[fSUO] 

1 • o 

y = z sin 2;e 

2k 

[0005] 

[#ttft£*i ] 

[0006] 

[?&^*>'JJ?&LJ:di:-r&fi?jII] 

^jgSS* { *ilgg|5tcgf^-r.|>^lI!l (04 A. D) T'fcL ffiSWtti 2*cO^<SS§<^rl 

Pi^RB0=5r<'jN$<-ri.;i: nfix-ztua s^y kim >&#m<?>mmm.&m 

jt±^$ij*^ 0<t< *!R'jN<OHII»*»jai-*-* - 1 (iffi*>T EUTiti 0 , Ulltcli 

<7)ft^>o) **ry (04 a, e) utsas^a: 

. ISffigBi!l* { »:S^«a(Cjgig-ri.*g^(C*J^Tti (04 B, F) , S^Sttlt 

>t*>. *HitJ£#ifcJtetfc*L? L* * . PittcoKH^ai^K^^ieitt^ssrni^-rs 

[0007] 

) x-hhKtb, ±sfiLfc*^ry v^^aiws^-^sJBawB (B4a, e, 14b, f 

m (04 A, D) T'(i;2*c07t^K*^raSr^rt-S^* f )Sffi* 5 iI*lS («¥=0) X'fo 
h SO KIM v##^lBl«Ttti3l£<0**£»< . 

sew*** i ^<o3tw*» £ sew & -r t ?*> & . 

-f&Ci: T'$>.i>. 
[00 08] 

*ftgit*. 3t ( i ) x-femzixhfcKZtth&mKmmbZfemh. 
[si 1 1 
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y = f(z)(z - J- sin 2nz) + (1 - /(z)) x I (1 - cos *z) • • (1) 
2?r 2 

) »iz<?Ml«B«RT*'9. f (0)=0. f ( 1 ) - It**. 
[0009] 

mrtimmtf&m-citKK, -■cis»t*W4 f ot*'), «*te*stt*i»*a < *iR o 

0) ^<0tt«jK9ttHKi, W«fc^3ttSKft»*«^r*«^. frigate 

•^^*R*t6^3^*«tt*^ft«3iaW«B-C** (05 A) . 

****oT*ft«aw>«^ti, BcHbtesjJtK^iS'&tfMafc:. ^nsisjt<7)js-&a5 (1x2 

■C*#itf, lchU i:Wgf-g-tcjl!HS{cfflv^ii:* f r#&. :«^l:fcv^fi, 

(lx2t*M, 2ch(ffl) i<^«£lc#j$lcjm^fc* { -e#l>. 

[0010] 
[»1 23 

^ = /(z)(z - -J- sin 2;zz) + (1 - /(z)) x I (1 - cos *z) • • • (1) 
2;r 2 

) lizcvmm&Tb*), f (0) = 0. f ( 1 ) =lT'f>&. 
[00 11] 
[f£93c9|§S6<OJfrli] 

mi 3] 

7 = / (z)(z - -L sin 2m) + (1 - /(z)) x I (1 - cos «)• • • (1) 
2jt 2 

±i£SKfcwt, y^z{i3t^S§^'#^-ri> ;s Fffi±^Ii3e^l»^SiST'J>0. f (z 

) lizcom&mz'h*), f (o) =o. f ( i ) =it-w. 

[00 12] 

A ( 1 ) tcfcfrti-otf)** U*dMMRli, f ( z ) =z fc Lt*&t*o-CSS ( 2 

) -CJfcHSfl.*. 

titU] 

1 z 2 1 z 1 . . 

y = l-z — cos /e + — cos 7zz z sin 2;e • ••(2) 

2 2 2 2 2;r 

[00 13] 

2*:, it ( 1 ) icfcft&ffifiDjff;* UHJUimtt, f ( z ) = z 2 T'&ot „ 3? ( 3 ) T 
[&1 5] 
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v = l-z 3 cos 7iz H cos 7iz z 1 sin 2^z - (3) 

2 2 2 2 2?r 

[00 14] 
[f&l 6] 

Tft->T, * (4 ) TjettSfi.*. 
[Rl 7] 

1 Vz i-l -Jz 1 /— . „ 

y = — I- vz cos^z + cos;e Vzsin 2tzz---(4) 

y 2 2 2 2 2/r 

S ( 1 ) ~ ( 4 ) "TO, ffiflUR^tt^z = 0. x = 0, ,M* 5 z - 1 , x = 1 t 
[00 15] 

mat £«»r*nRc, ^fim^«ia^3t«a^^)t , yf-*<s^s^tc:<xfcco3KS! 
mLtzmmt^x^t^t^. 

[0016] 

5, JBJMt*^*-^, 3Bf«*^A-iK #aWt*5>*- 

[00 17] 

7X7 : 
[SCI 8] 

y = /(z)(z - -L sin 2*z) + (1 - /(z)) x I (1 - cos az) • • • (1) 

2/T 2 

z ) tizcoaawaT-fto. f (o)=o. f ( 1 ) = itj>6) zm^zw&t&at 

[00 18] 

o 

[ftl 9] 

1 z , 1 z 1 /ON 

y = hz cos + — cos z sin 2/zz • • • (2) 

' 2 2 2 2 2* 

[00 19] 
[&20] 
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V = — h Z COS 7ZZ H COS 7TZ Z Sill Z7ZZ • -(3) 

y 2 2 2 2 2;r 

[0020] 

[»2 n 

y = + vz cos ;zz H cos nz yjz sin 2tzz • ♦ • (4) 

r 2 2 2 2 2tt 

[002 1 ] 
[00 22] 

#|J£ LTtt. tfy-f 5 K*»li («L *'.M 5 Kfflflg. *y U $ F ■ >f V-f VhW 

/gyy^-w $ v) mm. ^'jx-fM 5 kmb, ^'jx-f;^hy«> #yx 

XfMSKMW) > ^ya-vaWMIL T^y/WHMt. *y*f'l'>'SHMB. tf'J 
#-#*-hjMMB. ^yr£H3R«ll. ^yxxrA^ffiBS. 7xy-;^fflBS. tf'J 

/-Ku^y^iry^fflBS. ^y^vv^t^^-^sifli. ^^^/ 

. Hi2 0 0 1-2964 3 8^fgiea^7Ky>-7V. - hoyft^t^y'Jn 
-V$fl§. DMAPN { (4-N, N-y>W$y7x-/H -N-7x-^-bO 
>M £*qrt , £#y**?yrt'K*f->K N^'JV- (dye po i yme r ) , — 
hu>itimiis^'thXV4 5 KMB**vHixjK*MHlB. #1132 0 0 0 - 6 6 0 5 

T\^hi><?>X'fo^X l> ^y -7—4: LT#£ L^t^t LTte. #?:ME»fflJK ( T 
[00 23] 

7-/*Sr*tf^y^f 5 K&S9B*: LTfcL 7 •y*£*fc;K , .M ^ HfflHi. 

y (>f s h • >f v^f yKa*tyj s h ) dir. 7 ?*&*trtfyx— t-jm 

[0024] 

Jbie7-y*t*tr^y^$H^B^«9IB««iK*i. N-^f;U-2-to'J Hv, N , 

±127 v*fc***o*y-f 5 HjgWB^MIBMMKU. 
[0025] 



JP 2004-302143 



Page 8 of 



( 8 ) ^^2004-302143 (P2004-302143A) 

7 ym$r^tim~m^(omt u-m. ( h >j 7/M-oy ?-/i<) boy v y 

, y (N'J7WD^f^) ta^'J'yhiCfeKft, (^7°?7/M-D7°nbVU) b° 
ny >J *y hBL3§*«!K ^y^^^axf/l/tn^ y >y hBC»M*L b'* { 3 . 5 - 
y(h'J7Wn^f;H 7xy^y) to^ 'J 7 MCl*ft, 2, 2-b**(3, 4 
-^;u^^7x-;u) ^^^7;^o7°nyN°v-*7kft. 5, 5' -t'x(h'j7^ 
;*ay^-;U) -3, 3' , 4. 4' — r h 9#fr#*^\f7x~iUZMAflfo* 2,2'. 
5.5' -fh7^ ( h »J 7/U:*uy^-/P) - 3. 3' . 4, 4' --rh^^M^S/ 
t'7x-/Hi«, 5, 5' -t'X(h'j7Wn^f;U) - 3, 3' , 4, 4' -f 
b 7 # )V#* ly'Jy jl — ;UX - 7^ ~ &7M*J . 5. 5' - b'X ( h 'J 7)V*u*^lV) - 
3, 3' . 4, 4' - f h 7 y^y/7 x 7 yZS*tt, b\x { (MJ7/M"n 
y^;U) y^y7iy^ry> <^-fe>ZL*l*ft. b'X { ( Ml 7/k*n*f-;U) ^ 
W^y7xy^ry| ( N'j7;Wo^f;H 'O^-tf ^—*S*», t** (y*;^*^ 
7x;^ry) ( h »J7;U^-C7^^;U) ^V-b^~*7Kft. t'^(yW^y7xy^fy 
) b'X (h»j7;l/^fyl/) 'O'-fe'y— b"J* (y^y7x7^y) T" b 
( hVyj^xD^^-ju) ^y&yztefflh. 2, 2-^1(4-13. 4-5/* 
my7x7^fy) 7x-iU ^^7y^n7 0 D>'N 0 >'~^7i<ft. b\x { (hU7;M" 
oy^;U) y^y7x;^fy| b* 7 x ~ *etJ<^ . { ( h'j7;^o^f;l, 
) ^;^y7x/*^y| bx ( h >J 7/M-uyiHk) b'7 x-;mas*ft. tTx { ( 
h'j7/^o^f;l/) yW^^x/^yl y'7x^x-f/Hi7Ki. b'* ( ^ 
«^y7xy^fy) b\X (h'j7;^a^f;H b*7 x-frlMAfa*ZtiflWhtL 

[0026] 

7'y9g£#tf^TS>'fcLTfcL m£t£ . 4- ( 1 H. 1H. HH-X^f7Wo 

^yffis^is) - 1 . 3-^Ti^y^y, 4 - (ih, i h-;\°-7/M-u- i - 

y^y^r^)-l, 3-yT^^>, 4 - (1H, lH-A'-7Wn-l-\7 a 
?y^)-l, 3-yT$/^>, 4 - (1H, 1 H-/\--7/M-n- 1 
7*1/) - 1 , 4-^7W07x^y-l, 3 - ^"T 5 

ycy-tfV. 4- (2, 3, 5. 6-f h77WD7x/^y) -1, 3-y7$7^ 
V-tf>\ 4- (4-7/^D7x^y) -1 . 3—>'T^y^>Mf>\ 4 - ( 1 H. 1 
H. 2H, 2H-7N— 7/U^O- 1 -^^y^Sy) - 1 . 3~yT5 y^y-fe'y. 4- 
(1H, 1H, 2H, 2H-7s # -7^n- 1 - Kf*/*y) - 1 . 3-yT^y^y 
■fe'>\ 2. S-yr^y^y/h^/^^^H, b*.X ( h'j7y^D>f-;P) 7x-U 
yy'T^y, y'7$yf h7 ( h 'J7^^tayf-;U) ^>-tf>\ y'7^ (^>-^7;U^r 
oxf ;H ^y-tfy, 2. 5 - >-'7 5 y (7n°— yjU^a^i^jU) Ky*£>\ 2, 5-^ 
T^y (yt— 7/M"o7>/U) ^>M£>\ 2. 2' -b'X ( h l>7/M-oy -4. 
4' -y'7$yt'7x-;k 3, 3' -t'X ( h'j7Wpyf/H -4, 4' 
yt"7xX^, ;*??7;U^O<y;/Sy>\ 4, 4' -y7^y7xX^X-f^, 2 

, 2-t'7;(p-r^y7xx/HMt7/^n7 , nA , y, i, 3-t'x (r-'jy) 

^-9-7/M-U7°o7\->\ 1, 4-b'X (T-»J y ) 97 iV*u79y * 1, 5 - b* 
x (T-'J y ) r#77M-o^y*>\ 1, 7-b'x (rx'jy) fh7f^7^n^ 

7°?>\ 2. 2' -b'X (h'j7;^P^f/l/) -4. 4* -y7$;y'7x- 7l"X— x 
/K 3. 3' -b'* ( b U7/M*ny^yU) -4. 4' -y'7^y7x^l/X-f/k 
3. 3' , 5. 5' -fh7^ (h'j7^Dyf/H -4. 4' -y'7i/y7x- 
/UX-tvK 3, 3' -b'X (hV7>l'*n*^)U) -4. 4' -VT^J^yV7^J 
y % 4. 4' -yY^y-p-f^xX/k 1 , 4 - b'.X (p~7^7 x— ^> 

■tfy, p-bx (4-r^y-2-h'j7y^ny^U7xy^v') *c>m=>\ b** (r 
$y7xy^fy) b"* ( b y 7iv*ux*t)V) Ky*?y^ b'y, (r $y 7iy^» <r b 

( MJ7/M-uy^/P) 'OM£>\ 2. 2-b'X { 4- ( 4 -T^y 7xy^fy) 
7x^HMt7/^n7DA7, 2. 2-t'X {4 - (3-7^y7xy^fy) 7x 
x.;u> <^**t7 )\,*u7'nj*y ^ 2, 2-ex(4-(2-7^y7xy^y)7xx;p 
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I ^y-yti-xnyn^y^ 2, 2-bx {4- (4-r$y7x/^y) -3, 5-^ 

p<f-yU7x^> ^^7/M-D7°n?y\ 0 >\ 2, 2-t'A{4 - (4-7i/7x^>' 
) -3. 5-^> 'j7WD^f^7x-yH ^*-9-77U*orny^>'. 4. 4' -b"X 
(4-ray-2-h , J7;u^n^f-;u7xy^ri/) b"7x-VK 4, 4' -h'X (4- 
7$y-3-h'j7 f-;U7 x 7 ^ ^ ) t'7x-/k 4. 4' -b'X (4-7$7 

-2-h'j7WP^f^7xy^y) y7x-;^;^y, 4,4' -b'X (3~T5 
/ - 5 - h 'j 7/l/^n^f ;U7 x y ^ry ) y 7 x-^^y , 2, 2-b'X{4-(4 
-7$7-3-hy7Wnyf;i/7x7^y) 7x^K 7Wo7 , DA'y > fcT 

X { ( h'j7;^n^f;U) 7V7xy^fy| t'7x-/k fx ( { ( h 'j7^oy 
^-/P) 7$77x7^fy| 7x-/P) ^^/M-QTo^y. b'X {2- C (7^77 

[0027] 

mmzti. ft»SK2 o o-4 o or-csstfftaLwtsixt^y -f 5 H^niittH& £ft 

[0028] 
[IttftWl ] 

3 1 /*m&tfl . 55jum) 

5$ ( 2 ) <^ifrT'fl£;fXl>fti££*^ 

J«fc®i&S& (H5A) £«lt&iWJflljfctt. -0. 063dB (ftfil. 3 1dB^*§-£ 
) . -0. 052dB (Sfcgl. 5 5dB<7)i§^) T*>9* — *\ S^H3f>(yffi8 

t^iiawjewi^ (Bsc) iztefthfe 

•ffljfctt. -0. 0 0 9dB (JfcSl - 3 ljumtf>*&) N -0. 028dB (jfcfll . 

b*-AH&& (BPM) Srffl^fc. 
[00 29] 

tlT60J:o^LT. iie^nr/N^-v^vx^Sr^L^o 37A7-ytS« 
To-bXTSHb-f&^T*. ^•ftS$:#Ji:L/v:3r^ 0 ^~>'$rCADTiS[aL^o a TV** 

->jam;:^vx?fc^^&Bf^ %<om 

oHrXT1$ffl-T£ U-^x h^8«&l^^aa»S!3S^i5(tS nr^Tn-feXcoSffltc J; 

[00 30] 

[XMM2] 

H6CC^L7t«fi£oi X2X7 B, J •y^tco^TiWBS^SrlWL^. 8Mfc**51 
^S(2)O^Ta^#i&tt»*«aB*ffl^fc*&W. "3. 5dB (jfcftl. 3 1 
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uxn)Rlh'-3. 3dB (Sftl. 55^m) , S^yHt-fy^S: 
S§^ffl^^i^{i-3. 7dB(feIl. 3 lurn) RX/-3. 5dB(jft*l. 55u 
m ) T'fo->fz. 

^HSISA : 3. 5 um 
: 6 . 5;un. 

ja*M*^lf-SCt±t'-AfE»a ( BPM) _JB.Xfc. 
ro-b^T'SMt-rawT*. ^•ftS5r#mt^3r/'N*^->'$-CADT'MiaL/>:. 37a'? 

Zktmmz'hh. Ul±<?>& AD»f>7X^l«{:A7-yJlffl 
_C r0)&E,mT'mit>tz-?X7 k&SMtLt:. ±IE2o<7T?X;ni, :3 7/"??->-J_2j£r 

&L±.<7>£ olz. *&Wcr>&&ftmm$§£m^Xffitit£titz l x2iX7'J y S-s 

y f+m >»«<oss*s3esia»*fflv^fli«s<i/2a5iw>xr i; y ^ o _&#*aw 

[ 00 3 1 J 

[HUM 3] 

37 : BifllttJJHife«:^ttt« OPI-N3205 
/77K: B^l^fcaH**A4t« O P I - N 1 0 0 5 

HI OOrty^Fo-Afc&SidKMFffiU *</)±._7 y ^ 'J 

4 5 FWfll&ttttlRJgO. 3//m_fc_«k3.c_rffiU 7 tftf LM 5 F 

MHifrkK&TSirj v FS (8/xm) St/371 (6. 5//m) _ffi*J#;L*.. <M_-3T 
iWity'Jnyitl/y^hiO. 5 ,umJI_&_ J: 3 f_M.ffi. g_JiU 37^V-V 

<MI-_T_fl___ igliU .rcou^';*. h/^-yS^UKffitt^ ^yi7fy/^\ 

37iSMLfc. U-^hWJtt*. ±M??vVm < 1 S-^fiJcUT^U -T 5 F 

[00 3 2] 

S2t*>ttS^i|BA, nT$IB«iaT<?5_*5 9T'J>&. _J7£^_ :h._|»iS0_-g 
£*K.i. * ( 2 ) <0BHft-e«S<l6ftttT*6. 
^-HSilA : 3. 5 A£in 
3Ti|aB : 6. 5 Mm 

Jtttfc LT, HSt^^ix^ilBS^ji^W-r^JROS^yFn^yftllSr^-r&fflll 

^^fctt&Mffitfett&nr^H^'Dfc^^^mawif-fefeto . 4umx-$> 

[0033] 

tt-j_7 r4A-_3_7r'f a*-7H _ffl.v_;. 77f -f 7"tS'L>8;KJ: ^>TS1^L^. 
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(11) ^2004-302143 (P2004-302143A) 

XMt LTH. . 3 1 vme&mftls— f SrfB^*;. XftWcDMIkftiBtiiffiZm^ 

tii§r&com Xffiikte, lldB, S^y K3->M ^#<y5S^Mffi*&ft&&8§ 

arffl^^^tfOJf AMMZ, ¥«Pft#'- 1 2 d BX'h^tz. 

W±<7)«t St, ^BBoffln^si^ffi^ffloTfiiiS^^i xss^yy-ftjs^xru y 

[0034] 

mmtfoTh&ffi^<r)®i}i,z. mzytmifeffi^ig-s^mz. w&ffimni®^ (1x2 

Z'hft.&. lchffl) fc<y^glH=#jS£ffl^&.r i^jg^gp^-tfcv^ti. 

2z-fotai. 2chi) t^^ztm^zm^h^btfix-^h, cwm-sssmzti^ztz 

[HI ] ^BflcOttlg^jSS&^ffl^^^r'J y^co-»fe®as-^t-iiTj>s. 

[ h 2 ] h lizti w- h ftm&ft^isfckmx'h & . 

[H4 ] H4 Ati, ^xru y?iz&v&s^m&mxm%L3%tw.®titmm3&tcoimi® 
t commsamvtimx'h h . 

[H5] i5A-i5D«. ^m^imm^cmmzii^hmM^mmb^m^^ 
Ltzmx-ht. i5Aii *&wcommytmimz^mx'Jb&. msBimxns^y 

KIM >B#<r)&m%.mim£^-?mX'$)&. IBCU^cOSOHnt^ y&v&m 

&. 

[me ] *wn<r>mmmm&*m^tz%:X7-v y ^m^tmms^-mtmmtr^-rmx' 
[H7 1 ^wncr>mwmwMt:m^tz±xy^ -y ?jB : fts&&g^-*jifc , s®£^-f 

a : ftmm 

B : 3 7*8 

E : S^fflftlg^jSSStillSTt^SSt^^gp 
F : S^m®i&ftmi&$Zt<ftt£Ajl&t<r>mwm 
1-14: *^Bfl^ffi|g^^S5 
4 1—44 : 37 
5 0 : ?5v H 



(13) 
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(14) $^2004-302143 (P2004-302143A) 



(74MtfIA 100074228 

(74)ftJlA 100084009 

(74)ftSA 100082821 

#H± tttt 
(74)ftfIA 100086771 

(74)tt3A 100084663 

#«± HEB * 
(72) m& S# (t£ 

»i^> < arming 4 8 0 A^t^xsett^^ttJi- 7 v mmm msm 

F^-A(##) 2H047 KA03 KA12 LAI 2 MA05 PA02 PA21 PA24 QA05 TA32 



